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0. Introduction
Recently,thequan亡ityadjustmentapproachhastakentheplace
ofthepriceadlustmentapProachinmicroeconomicanalysisaswellas
macroeconom迂canalysis(See,forexample,BarroandGrossman[1976],
Benassy[1975a,b],Dr6ze[1975],Grandnlont[1977],Iwai[1974],and
Malinvaud[1977]).TheyuseanassumptionwhichiscommonlnKey-
nesianordisequilibriumtheories:(灘aπ痂`ε εa(ガ 粥 言 珈〆ゴη琵e1ツ ブa5孟θゲ
孟んaπp¢ ∫ces.Thisassumptionreferstothepricerigidity.
Thereareseveral量nterrelatedlinesofthoughtthatargueforrigid
P。ices(3)・Th。firsti。th。li。。 。fth。ughtass。ci。 、。dwi、hK。ynesian
macroeconomicsし.Thejust孟ficationfortheserigidpricesusuallyrelies
onsometypeoftransaction・costargument.Transactioncostspre一
(1)Thispaperwas、readatmeetingoftheHokkaidoAssociationofEconomics,
June23,1979atOtaruUniversityofCommerceandat.themeetingofthe
JapanAssosiationofEconomicsandEconometrics,September24,1979at
TokyoMetropolitanUniversity.WorkwassupportedinpartbyResearch
GrantfromtheMinistryofEducation(TheoreticalandEconometricalStudies
intheTheoryofStagflation)andbyResearchGrantfromtheMinistryof
Education(Studies量nt}1eTheoryofDisequilibr三umDynamicsandthebe-
haviorofthemonopolisticfirm)。IamgratefultoProfessorsE。Fulii,
T.Minagawa,H.NikaidoandA.Yatsukafortheirvaluablecommentsandhelpful
ロ ロ 　
suggestlons;responsibilityfor.remainingerrorslsmlne・
(2)SeeCarlton[1979].
ReceivedApril20,1981.
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ventsupplyanddemandsh孟ftsfromaffectingprices.Therecent
attemptsbyBaily[1974],Azariadis[1975]andGordon[1976]to
useemp重oyeeriskaversiontoρxplainwagerigiditywouldseemto
fit三nverywelltheattemptsbyearlierwriters.
.Asecondhneofthoughtrelatedtorigidpricesisrepresented
inthewritingsinindustrialorganizationon``administered"prices
andonbusinesspricingpolicy.Thekinkydemandcurvetheoryisa
(3)、good
example.
Athirdthoughtrelatedtorigidpricesappearsintheliterature
onreduced・formeconometr玉cpriceequations.But玉twou董dnotbe
atallsurprisingthatananalysisthatignoresthecomplexityof
contractingandequatesspotsupplyandspotdemandmightprovide
alessthanadequateexplanationofpricemovementsformanymarkets.
Thereasonwhyfirmprefersoremploystbequantityadjustment
policy(pricerigidity)isnotyetsatisfactorilyresolved.Thereロ
seemstobesomethingansweredbywayofeconomicincentives,i.e.,
profitmaximizationcriterion,
.It孟swellobservedthatpriceadjustmentcostsarerelatively
gr臼aterthanquantityadlustmentcostsinamonopolisticfirminthe
shortrun.Thecost、ofdetectingtheneedforapricechange,of
actuallychangingprice,andofdisseminatingtheinformation
(3)Thetheoryoftbekinkydemandcurvewasadvancedindependetlyandalmost
simultaneouslybyHallandHitch[1939]andSweezy[1939].But,Stigler
〔1947]writes:」`Thekinkydemandcurvetheoryissilentonmonopolies,for
theessentialfeatureofretahationbyrivalsisabsent.Shouldmonopolyprices
berigid,theforcestbatexplainthisrigidity(saycostofpricechanges)may
sufficetoexplalnanequalamountofpricerigidityunderoligopoly.Un星ess
thefac‡orsmakingformonopo正ypricerigiditydonotoperateundero星igopoly,
wecandispencewithtbekinkunlessgreaterrigidityisfound層量nthe ligopolis。
ticindustries."OurmodeIisanattempttoexplainthepricerigiditybyusing
thepriceadjustmentcostsorcostofpricechanges.
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issolargethatfrequentpricechangesareinfeasibleorunprofitable
whenthetransactioncostsexist.Priceadlustmentcostsincludeboth
costsofinformationwithinthefirmandcostswiththeoutsidemarkets,
thatis,transactioncosts.Butquantityadjustmentcostsareoften
internalizedwithfnthemonopo星isticfirmanditwiIIbedismissdhere.
Weofferanexampletoshowthedominanceofthequantity
adlustmentpolicyforsomerangeofdemandshiftingparametereッeη
∫μ んeη0ηOPO1'S孟 ∫C加 ㎜caη ゐη・霞 んeeκac彦 εんガ 孟0β んe祝a伽 回e佃 裾
α 〃 ッθ.Ourexampleshowstherelevanceoftransactioncostsargument
toexplainthepricerig量dity.Itwillbeclearthatparametersofthe
marketdemandcurve,demandshifting,costfunction,andprice
adjustmentcostsplaythemostimportantroleindeterminigwhetheror
notthequantityadjustmentPolicydominatesthepriceadjustmentpolicy.
Ourexampleshowsthatforsomerangeofdemandshifting,the
pricerigidityisderivedbytheoptimalbehaviorofthemonopolist三c
firm.Namely,theoptimalpricerigidityisobtained.Ourexample
alsoshowsthatboththeoptimumoutputproducedandtheoptimal
pricesettingcannot,ingeneral,beacontinuousfunctionofthedemand
shiftingParameter,
Thepaperwillprqceedasfollows.Insection1,wewillset
notationandmodel.Insect童on2,wewillconsiderthecomparisonof
twoprofitsandobtainthemainresults.Insection3,theextensionof
themodeltocapacityconstraintisbrieflydiscussed.Section4
willbeusedforconcludingremarks.InAppendix,wewillpresent
somegeneralizationofthemode1?
1.
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Intheanalysisofth童spaper,w6shallconsiderahighlysimplified
versionofamonopolisticfirmbehaviorinthepartialequ三librium
framework.
Letusdefine:
C(x)=cx2:costfunction,c>0,
p=a-bx:(inverse)demandfunction,a>0,b>0,
P==a-b(x-e):(inverse♪demandfunctioロaftershiftjnge,and
x=output,ordemand.
Weassumethatthemonopolisticfirmproducingonlyonegood
i。i。eq。ilib・i・mi・th。i。iti。1。t。t。.(4)N。m・ly,itm・ximi・esth・
monopolisticprofit
H=px-C(x)=(a』bx)x-cx子
Theoptimal(monopoly)pricep*andoptimumoutputx*are,respec-
tiVely,.givenasfollows:
,・-a(b+2・),2(b
+c)
*a　 コ コ
2(b+c)
Nowassumethatthefirmfacesthedemandshiftinge.The
monopolisticfirmcanchooseeitherprieeadjustmentpolicywith
takingPriceadjustmentcostsintoaccountorquantityadjustment
policywithoutquantityadjustmentcoststomaximizehisprofitafter
demandshifting.Forthesakeofsimplicityweassumeherethatonly
P・iceadl・ ・tmentt・kesc・t・.1。p。rti。 。1。。,itisassum。ath。t
(4)Thisassumptionisamostcritica豆condit藍onforthefollowingdi』cussion.
56
Ap(x)
商 学 討 究 第32巻
=gk2.、P・iceadl・ ・tm。 ・t・ ・st・
,
第1号
9>0.
ThereasonissimplytoucheduponintheIntroduction.Thecostof
detectingtheneedforapricechange,ofactuallychangingPrice
andofdisseminatingtheinformationissolargethatfrequentprice
changesareinfeasibleorunprofitablewhenthetransactioncosts
exist.Priceadlustmentcostsincludebothcostsofinformation
withi・th・m・n・P・li・ti・fi・m・・d…t・withth・ ・ut・id・ 即arkbt・,
thatis,transactioncosts.But,(luantityadjustmentcostsareoften
internalizedwithint}1emonopolisticfirm(Forexample,itisobserved
thatthespeedoftheassemblylinescanbeeasilychangedwithina
smallrangewithoutextracosts).Soitiswellobservedthatprice
adjustmentcostsarerelativelygreaterthanquantityadjust川ent
costsinthe皿onopolistlcfirmlntheshortrun.
Ingrdert6comparebothprofits
(1)Profitmaximizationwithprlce
andthenproceedinthecaseof'
(2)Profitmaximizationw三thquantity
(Pricerigidity).
webeginwiththe
adjustmentpolicy,
』
adlustmentpolicy
caseof
2.
(1)
Hp
ComparisonofTwoProfits
Profitmaxim量zationwithpriceadjustmentpolicy
SincetheProfitis
==px-C(x)-A亘(x)
=(a十be-ex)x-(c十9)x2
??
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inthecaseofpriceadjustmentpoIicy,wecanobtainthefollowing
optimalpricep**(e)andoptimumoutputx**(e),∫espectively:
(a十be)(b十2c十2g)
P牌(e)=2(b十
c十9)
　
andp傘*(・)>Ofo「e∈(一 τ ・..)・
a十be
x**(e)=
2(b十6十9)
　
andx**(e)>Ofore∈(一 一,QO).
b
Then,themaximumprofitis
Hp(・)-P・ ・(・)・ ・*(・)-C(・ ・*(・))二A,(…(・)〉
'(
a十be)2a
=
、(b+。+,)fo「e∈(『 τ …)・
ThemaximumprofitcurveisdepictedinFigure1.9
Figure1.
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Remark:The
(2)
e
equalityofdemandforandsupPlyofgoodholdsforall
a
∈(一 玉 『,。 ・).
Profitmaximizationwithquantityadjust盃entpolicy(Pricer孟gidity、
Sincetheprofitis
Hq=P*x
_*-PX
X*(e)・
一C(x)
2-CX
inthecaseofquant量tyadlust田entpolicy,wecanoめtaintllefollowing
optima1(rigid)pricep*andoptimumoutputx*(e),re呂pectively:
,・-a(b+2c)and,・ 〉 。,'2(b+
c) *
.P=Mm[
andx*(e)>0
,
2c
fore
x*+e]
∈(一
a
wherex*=
a
2(b+c)
,
2(b+c)、 9
∞) ,
Thereforewehave
x*(e)=
(i)If
M・・[
.a(b+2c) a
ab
,
4c(b+c)
≧e≧ 一
2(b+c)
a
十
,
・]
.
x*(e)
4c(b+c)
a
十e,
2(b+c)
2(b+c)
then
Then,themaximum
H弩)(・)一 ・・x・(・)
a2
profitis
-C(x*(e))
ab
十 e-ce 2
4(b+c) 2(b+c)
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・・re∈ 卜 、(ab十
c)・ 、,(藷 。)].
Remark:Inthiscase,equahtyofdemandforandsupplyofgood
holdsincontrasttothecase(ii)discussedlaterin
wh量chthereexistspositiveexcessdemandforgood.
(ii)If4
。(lb+。)一 ≦ 軌 ・henノ(・)一 畿i・
Then,themaximumprofitis
・li)(・)-P*x*(・)-C(x*(・))
a2(b十2c)2
16c(b十c)2
-・ ・n・・an・f・re∈[
、。(lb+。)・ ・ 》
Remark:Inthiscase,thereexistspositiveexcessdemandfor
…d・ ・re∈(・ ・,・ ・)・ ・heree#一 、,(篭b+。)・
Sothemarketpricewouldberisinginthelongrun.
But,th且ssituationisoutofscope'ofthispaper.
T・ ・m・x・ … ・・・・…urve・ ・li)(・)・ ・dH(ξ1(・)ared・p・…d・
Figure2.
/
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買q
賦〔ii)(、)q
a2b
2+2C
ρ ■ 曾, 冒 ・ ● ■ ■09,・9曾
216c(b←c}
2
a一
4(b←c)
,〔'1〔 ・〕
a
z(b寺c)
0
「藤ab
e隔 一
4c(b←c〕
e
Figure2.
N・wweare・ ・ap・ ・・…n・ ・c・m…eD,(・)…hH(1(・)・rH('1(・)・
Itiseasilyseenthatifgincreases,thecurvelIp(e)rotate6'
clockwise(SeeFigure3).
下 o{i〕
Figure3.
P9口0
。(縁
面・。酷
??
?
〕?
?
?
??
??
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Weobtain9#suchthat
n・(♂)-n(ε)(e#)-1謡詩呈i罷
、
holds.
C。 、cu1。 、、。ng、ves。,g・一 ド
4cg
Letusdef三ne:
Iq(i)(・)一{・ ∈ 卜 一
2拓 ≒ 「 ・e轄(・)≧n・(・)},
1ぜ 孟il(・)一{・ ∈[・ 彗 一)i幅ill(・)≧ ・,(・)}・
IfOく9〈9#,Iq(ii)(9)一 φ(SeeFig・ ・e3).
Nowdefine
I,(・)-lqω(・)uIID(、).
Propositionl
lq(9)孟 ・ ∫・…a魂 幡 ん ・卿 ・c言 置・9∫ ・ 」ゐ… 脚 ∫ゐ・」
9
、>9,(>0)⇒lq(gl)⊃Iq(9、)・
Remark:ThisPropositionconformstoourintuition(morecostly
ispriceadlustmentpolicy,moreadvantageousisquantity
adjustmentpol量cy).'
62 商 学 討 究 第32巻 第1号
Proposition2
1fO〈g<g#,themonopolisticfirmfacingthe
shiftingshouldchoosethequantiyadjustmentpolicyin
…t・ ・1・P・ ・m・1…cep*c・n・・an・f・re∈[(ieO)・ ・?)
B厩,動5加 ω14Cん ・・5θ 診ゐeμcea伽5伽eπ り ・♂εCツ
卸Cθa伽 ε伽 θ儒CO8孟5ゴ π毒oaCCO襯1br
・ ∈(a(i)-b・eo)∪ 『(・({1…)
(SeeFigure4).
exactdemand
keepingthe
]
θツeπ 置a碗%
=Iq(9).
置ゐ¢
H
Hp〔e)
圏 塵 一-
1 ■■
q(e)
H(i)q〔e)
5
e
i1
0
■
,
・告 a
2(b+c)
0
?? ?〔
? 拶e e
Figure4.
Propos童tion3
1fg>9#,
・Ub。tit。ti。g。 ㈲
O
ミ
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thesameistrueforthemonopolisticfirmfor
and・({i)i…ead・f・ ぼand・({)(SeeF・gure5).
π
・〔"1〔e)
Hp(e)
・('1〔 ・) 1
}
.
,
一 ÷-
2、1.c、 ・〔"1・ ・謬 ・("i・
Figure5
R・mark・Th・ …erva1[(叢e
O)∫ ・lli)]・ ・f…herd…d・d・・・ …
intervals.Theconditionforitsdivisioniswhetheror
notdemandforgoodequalstosupPlyofgood .
Proposit孟on4「
IfO<9・<9#・th・ ・ptim・mquanti・yp・ ・d・cedi・ 辱・t,i・general,
acontinuousfunctionofthedemandshiftingparametere.Thatis ,
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・零(・)一
、(b≒ 。「+・f・re∈L・g),・({)」-1・(・)・
…(・)一
、lb禁1+、)f・r
(SeeFigΨe6).
・ ∈(÷ ・t8)∪((i)e1・)
aa
T2(b◎C)
(i)e
ρ
x
a
2〔b蚤c)
甲,ρ',
9
Figure6.
x糞(e)
'
」"
''
'
'
.'
'
'
'
'
'
''
'
・i} e ㊤
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Proposition5
1fg>g#,theoptimumquantityproducedisnotう
continuousfunctionofthedemandshiftingparametere.
。・(e)寓 ・a+ef。re∈
2(b+c)
a(b+2c)
x*(e)ニ==constantfore
4c(b+c)
a十bea
x**(・)=f・re∈`一 ～
2(b十c十g)b'
(SeeFigure7).
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ingeneral,a
Thatis,
(ii)
,♂1,[eo
∈[e#,・(li)],
・慧i)]∪[・({i{あ)
x
σ
'
ρ
「
「
'
「
「
'
「
2c〕a〔b+
,
4c(b+c) :
「
一
,
ン
x兎 〔e〕
'
''ノ
''
9
,r
'
'
''
'
'
'
a ρ
'
'
2〔b+c)
'
'
'
'
8
,
▼'
ρ
,「
「
「'
'
`
'「
「●
x禽 嚢(e)
"
「
「 ・
'
'
'「 1',
,匹 幽
●3
「 臨 ,'、 1
aa
下2(b+c〕
・〔ii! O
Figure7.
拶
e 〔ii)e
1
x舶(e)
e
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Propostition6
1fO<9く9穆theoptimalpricesettingisnot,ingeneral,a
continuousfunctionof[hedemandshiftingparametere.Thatis,
・・-1儲L・ ・ns・an・f・re∈[・ 慧・,。・1〕-1,(・)・
…((a十be)(b十2c十2ge)=
2(b+c+9))・ ・re∈!一 忌・・S・]∪[・(il・ ・)
(串eeFig・re8)・"
ー?
P歯 氏(e)
'
'
ノ
'
''
'
'
''
〆
'
'
'
'
'
.
ノ
'
'` a(LL製 _
戸
'
置
'響
P虎=
2〔b +c)
`7
F,
「
.・
'
P嚢 典(e)
a-一 盲一 ri)e
o
.
o e(i)1 e
嵩
e
Figure8.
Proposition7
1fg>9『theoPhmalpricesett五ngisnot,ingeneral,acon-
tinuousfunctionofthedemandshiftingparametere.Thatis,
0耳OP・im・IP・iβ ・Rigidi・y・A・E・ ・mpl・ ω
'67
、
P*
P**(e)一
a(b+2c)
==constantfor
2(b+c)
(a十1)e)(b十2c十29)1
2(b十c十9)
(ii)(ii)
e∈[e・,el],
f・re∈(a(ii,e
bO)ゴ ∪[・({i㍉ ・・)
(SeeFigure9).
下
Figure9.
3. ExtensionoftheModeltoCapacityConstraint
Wearenowinapositiontoconsidertheeffectsofもhecapacity
constraint.Thiscanbe』doneeasilywithoutlosinggeneralP「oPe「ties
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oftheInodel.逼amely,thereexlstssomeintervalofdemandshifting
parameterefordominanceofquantityadjustmentpolicy(蛎 諺ゐp7εce
7∫8∫{」∫砂 ノ.Sotechnicalexercisesareaproblemfortheinterested
reader(SeeFigures10,11).
x
弛
4¢(b←c)
xmax
x師 〔e)
2(わ+c)
ノ
'
ノ
.・1
/':
x禽〔e〕
a
2〔bやc噸9}
〔
?
■ ,
→ 監 ,
:
1
昌
「x鳶 鼎(e〕
, 「 「
.
aa'}ド 冒
2〔b+c)
・(il o
Figure10
11♂ e
一÷
P齢(e)
辮
〔ゴーe
Figurel1
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4. ConcludingRemarks
Wecanshowamodelhavingacatastrophicoptimaladlustment
policy.Namely,forsomerangeofthedemandshiftingparametere,
themonopohsticf量rmchoosesquantityadlustmentpolicybutover
・hecr・ ・…1・ ・…se(8・nd・({㌔・ 売i)and・lii!hech・ ・ses,ec・n・m・cal1・
andcata6trophically,priceadlustmentpolicyeツeη 言a碗 ㎎ 言ゐe
Pγ`ceaの%5言7πe漉co5君5∫ π孟oaccoπ η置.Thecritica皇intervalofe,
Iq(9),fordomi臓acneofquantityadjustme妻1tpolicyisanincreasing
functionofg,theparameterofthepriceadlustmentcosts(SeeFigure3).
Ourmodelseemstodependcruciallyontherestrictedassumptions,
buttheycanbeeasilyrelaxed(SeeAppendix).Ourmodelwould
provideaconcretefoundationofthef且x・pricemethod三nmicroeconomic
analysiSaswel董asmaCroeconomic.analysis.
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Appendix(GeneralizationoftheModel)
Letusdefi「ne:
Ap(・)・adl・ ・tment…tf・ ・cti…A'(・)≧0,A"P(・)≧0,
C(x):costfunction,C'(x)>0,C"(x)>0,
p=f(x):inversedemandfunction,f'(x)<0,f"(x)≧0,
P=f(x-e):inversedemandfunctionaftershiftinge,and
x:output,ordemqnd.
WeassumethatamonoPψstiFfirmproducingonlyonegoodis
inequilibriumintheinitialstate.Sihcetheprofit.is
r[=px-C(x)==f(x)x-C(x),.
thenecessaryandsufficientconditionsforinterior皿aximumare,
respectively,asfollows:
dH(
A-1)=f(x)十xf'(x)-C'(x)=O
dx
and
d昇H(
A一2)
d。・=2fて ・)+xf宝 ・)-C"(x)<0・
Weobtaintheoptimumoutputx*whichsatisfiesthebothconditions
(A-1)and(A-2)andtheoptimalpricesettingp*=f(x*).
(1)Priceadlustmentpolicy
Sincetheprofitis
Hpニf(x-e)x-C(x)-Ap(x),
thenecessaryandsufficientconditionsfortheinteriormaxilnum
are,respectively,asfollows:
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(A-・)d評 ・(・一・)+・ ・∫・一・)一[C'(・)+A罫 ・)]一 ・
and'
〈A-・)d誤 一 ・・'(・一・)+・・1(・+[Cて ・)+Aわ(・)]〈 ・.幽
Weobtaintheoptimumoutputx**(e)whichsatisfiestheboth
…diti・n・andth・ ・ptim・lp・icesetti・g♂*(・)=f(x**(・)一・).
NowconsidertheeffectofeonHp(e),where
np(e)=・f(x**(e)-e)x**(e)-C(x**(e))-Ap(x**(e)).
琶 ∬・(e)一 一 。・・(。)f(x**(。)一。)〉 。
∂e'
and
∂2H・leL[
f'(x**(e)一,)+x**(。)f〃(。・・(。)一 。)]∂x**(e)+
∂e ∂e
x**(e)f"(x**(e)-e)≧0.
[Thefirsttermisnon_negativewhichisder三vedfrom(A-3)and
f"(.)≧Oforassumption].
SotheshapeofHp(e)issimilartothat・ofex&mpleinthe
text.
〈2)Quantityadlustmentpolicy(withpricerigidityp*)
Sincetheprofitis
Hq-P*x-C(・)
inth孟scase,thenecessaryandsufficientconditionsforthe
in‡eriormaximumare,respectively・asfollows:
(A-5)dH・ 一,・-C'(・)一 ・d
x
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and
d2nq
=-C"(x)<0.(A-6)
dx2
Wehavetheoptimumoutputx*(e)asfollows:
x*(e)=M孟n[x*十e,(C')4(p*)],wherex*(e)≧0.
(i)Ifx*十e≦(C')噂1(p*),thenwehave
x*(e)=X*+e.-
Then,theoptimumprof五tis
駕(・)-P*(x*+・)-C(x*+・)・
∂n冒(eL
,・-C'(。 ・+。).
∂e
SinceC'(x)isanincreasingfunct車onlwithrespecttox,wehave
C'(x*十e)<C'((C')-1(P*))==P*.
Hence,wehave
・聖(・L,・ -C・(。 ・+。)〉 。
∂e
and
∂・・(8(・)
=-C"(x*+e)<0.
∂e2
(ii)Ifx*十e≧(C')臓(P*),wehave
x*(e)=(C')4(P*)二constant.
Sothe'optimumprofitis
瑠(・)-P*[(Cり ー1(P*)]-C[(Cり 一1(P*)」 一 ・・n・t・・t.
でぎ9
(e)∂1[q
=0.
F。。ml・・eand(・i)b・・h・u・ve…n曾(。)andH・建・(。)haves・m・1ar
propertiesofthatofexampleinthetext.
OnecaneasilystatePropositionssimilart6thatofexamplein
thetextandwemayrefrainfromithere.
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